We describe the airway management during resection of a right main bronchial and carinal "pseudotumour" in a 16-year-old patient. Two 5 mm microlaryngoscopy tubes (Mallinckrodt) were inserted side by side in the trachea, with one positioned in the left main bronchus and the other just below the larynx. Independent ventilation of both lungs, with suctioning and fibreoptic inspection of the lower trachea, could easily be carried out. Current airway devices used to isolate lung ventilation are reviewed and their limitations considered. FIGURE 1: Diagram showing placement of the two Mallinckrodt microlaryngoscopy tubes.
CASE HISTORY
A 16-year-old ASA class 1 woman (BMI=23) presented with haemoptysis six months prior to surgery. After thorough investigation she was diagnosed with a bronchial pseudotumour which is regarded as inflammatory and potentially locally invasive. The intra-bronchial component of the tumour was at the origin, and occupying 80% of the lumen, of the right main bronchus with involvement of the carina. The tumour was not responsive to chemotherapy or radiotherapy and had failed to respond to a course of steroids. Surgical resection with or without pneumonectomy or upper lobectomy was considered the only option that could result in a cure. The surgeons requested the narrowest endotracheal tube we could safely use to give them adequate surgical clearance at the carina. The outside diameter of the bronchial component of a 35 Fr Mallinckrodt double-lumen tube is 9.7 mm which is larger than the expected left main bronchial diameter of 8.4 to 9.2 mm 1 . A smaller 32 Fr double-lumen tube has a bronchial outside diameter of 8.1 mm, which would have been a good fit in the left main bronchus, but the proximity of the tracheal lumen would have hampered surgical resection.
Other options were therefore considered. Highfrequency jet ventilation was not available. The Univent tube (Fuji Systems Corporation, Tokyo, Japan) unfortunately does not allow normal ventilation down the endobronchial lumen. The Arndt bronchial blocking system (Cook Critical Care) has the same limitation.
After contacting the major distributors of airway equipment we established there was no product on the Australian market ready-made for this purpose. We therefore decided to use two 5 mm Mallinckrodt microlaryngoscopy tubes (MLT) with outside diameters of 6.9 mm. Both would be inserted through the larynx, with one advanced into the left main bronchus and the other placed just distal to the larynx (Figure 1 ).
Following a temazepam premedication the patient was brought to theatre and a 14 gauge intravenous cannula inserted. Induction was with fentanyl and propofol and anaesthesia was maintained with a propofol Target Controlled Infusion (Diprivan TCI, AstraZeneca, North Ryde, N.S.W.) and an air/oxygen mix. Rocuronium was administered and the first MLT was positioned just below the larynx. Following clinical confirmation of an endotracheal location, an Olympus LF2 fibreoptic bronchoscope (Olympus Optical, Tokyo, Japan) was passed through the lumen and the tube advanced down the left main bronchus until the tip was just proximal to the division between the left upper and lower lobes (27 cm at the lips). Isolated left lung ventilation was confirmed (with only 2 ml of air required in the cuff for a seal) and the tube was taped at the mouth. A second MLT was inserted through the larynx so that the proximal cuff could just be visualized beyond the cords (18 cm at the lips) and secured in a similar fashion. The air leak was only just detectable, with an airway pressure of 35 cm H 2 O and a cuff volume of 10 ml, despite the presence of another tube within the trachea. After confirming right lung ventilation the tracheal tube was disconnected and ventilation continued down the left endobronchial tube. With a tidal volume of 550 ml the airway pressure was less than 30 cm H 2 O. Intra-arterial and central venous catheters were inserted and the patient was positioned for a right thoracotomy.
The surgery required resection of a portion of the right main bronchus and carina with re-anastomosis. At one point the airway pressures increased to 45 cm H 2 O, with associated desaturation to S p O 2 =89%, and fibreoptic inspection of the left bronchial tube confirmed occlusion of the left upper lobe bronchus. This improved with slight withdrawal of the tube back into the left main bronchus. Following resection of the tumour the small diameter of the MLT facilitated closure of the bronchus and carina. Anastomotic integrity was tested by first suctioning and then ventilating via the tracheal tube. With the surgery completed the fibreoptic bronchoscope was inserted down the tracheal tube and the anastomosis inspected. An intercostal block was performed prior to closing the chest and the patient turned back to the supine position. Muscle relaxation was then reversed and the propofol infusion stopped. The tracheal tube was removed and the bronchial tube withdrawn into the trachea until spontaneous respiration resumed. Morphine was titrated for analgesia, and when res-piration was adequate, the patient was extubated. A morphine PCA device with regular paracetamol and nonsteroidal anti-inflammatory medication provided reasonable pain relief, and she had an unremarkable postoperative course. At six months she remained free of disease with no evidence of carinal or bronchial stenosis.
DISCUSSION
Surgery involving the carina or main bronchi poses numerous challenges for the anaesthetist. Communication with the operating team, both preoperatively to determine a strategy for airway management and intraoperatively when the airway is opened, is essential. A recent review of anaesthesia for tracheal and carinal resection detailed the methods of airway management available 2 . Cardiopulmonary bypass, although attractive, increases the risk of lung haemorrhage and bleeding from the tumour, with subsequent risk of impaired lung function. The use of jet ventilation has been described with good results 3 but unfortunately, as in many other hospitals in Australia, is no longer available. High-frequency positive pressure ventilation and high-frequency jet ventilation can be delivered via a small catheter (internal diameters of 2 to 5 mm have been used) placed through an endotracheal tube into the distal trachea or left mainstem bronchus. High-frequency jet ventilation via the bronchial blocker lumen on a Univent tube has been reported 4 . The cuff on the bronchial blocker was kept deflated to permit deflation of the left lung. The main hazards of highfrequency jet ventilation in this situation include barotrauma, entrainment of blood or secretions and difficulty in stabilizing a catheter within a bronchus. A report from Nazari et al described a novel technique for independent ventilation of either lung 5 . It consisted of a 5 mm endobronchial tube positioned within the lumen of a 9 mm tracheal tube with aspecial airway connector. Unfortunately their apparatus is not available. The most frequently described airway technique for carinal lesions involves intubation of the left mainstem bronchus with a small tube. This may be achieved by advancing a tracheal tube distally or, more commonly, intubation by the surgeons of the mainstem bronchus and ventilation via sterile airway connectors and tubing. This latter method allows good access to the lower trachea and carina, but will require some periods of apnoea during insertion and removal of the endobronchial tube.
During our inquiries we also established that, other than the Arndt bronchial blocking system, there C. COKIS, T. STRANG Anaesthesia and Intensive Care, Vol. 28, No. 5, October 2000 are no specific bronchial blockers commercially available.
The microlaryngoscopy double tube technique we eventually adopted was considered our best option. The ability to fibreoptically inspect and suction the lower end of the trachea and independently ventilate both lungs without repositioning the tubes was paramount in this decision. Our main concerns were the small internal diameter (5 mm) and the relatively long cuff length (35 mm) of the tubes. In fact, the distal tip of the MLT extends 16 mm beyond the cuff, but the pilot tube continues almost to the tip, so attempts to cut off the segment distal to the cuff results in a loss of cuff seal (as we discovered during preoperative testing with the tubes). Intraoperatively the proximal end of the bronchial tube cuff was just visible at the carina with the tip of the tube at the bronchial bifurcation, hence a slightly shorter cuff length would have been ideal. However, because the microlaryngoscopy tubes have a large, high-volume cuff, obtaining a reasonable airway seal around a second tube within the trachea was not difficult.
One-lung ventilation via the right lung (e.g., for a lesion in the left mainstem bronchus) would almost certainly have resulted in impaired ventilation of the right upper lobe with our technique, hence alternative airway management would have been necessary.
Our case represents an uncommon anaesthetic problem for which there is no ready-made equipment. Jet ventilation may be very useful in lower airway surgery but the equipment and expertise are becoming increasingly difficult to find. The ability to modify the use of existing airway equipment, although not ideal, can be successful.
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